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Workflow
A set of 95 probes was designed to capture
full genes for HLA-A, HLA-B, HLA-C, selected






Calling the HLA alleles
A preliminary analysis to determine the feasibility of
calling HLA genes was carried out using an “in
house” allele caller software designed for calling
exons based on reads that cover exons 2 and 3 for
Class I genes and exon 2 for Class II genes.
KIR gene presence/absence
Reads were aligned to reference alleles for all KIR
genes and the read assigned to the gene with the
best alignment score. Alleles were determined to
be present if more than a threshold number of
reads were aligned to the gene.
Results
Of all the genes in the 4 samples (64), we were
able to correctly identify the presence/absence
of all KIR genes except two. One gene
incorrectly identified KIR2DL5A instead of
KIR2DL5B. In the second sample, KIR2DS1 was
called to be present, when it was absent.
Sample # 3DL2 3DL3 2DL4 3DP1 2DL1 2DP1 2DL3 3DL1 2DS4 2DL2 2DL5 3DS1 2DS1 2DS2 2DS3 2DS5
1 + + + + - - - + + + + - + + + -
2 + + + + + + + + + + + + + + + +
3 + + + + + + + + + - + - - - - -
4 + + + + + + + + + - + + + - - +
Frame work Haplotype A-Specific Haplotype B-Specific
Conclusions
The custom designed probes successfully
captured the target regions for the HLA A, B, C,
DRB1 and the KIR region. These probes were
equally competent to capture distinct alleles and
had good coverage in the region with large
variability. Further work focused to improving
the sensitivity and specificity should minimise off
target capture. Improving the analysis pipeline
will help to make the method more cost effective
than current methods.
Coverage plots
All other results were concordant, apart from one
sample where there was no call made for the DRB1
allele and another sample where one of the allele
was not called (). This discordance is likely due to
the Alelle caller that was used to make the calls as
this has been optimised for amplicon data rather
than random sheared fragments.
Subject ID  HLA-A HLA-B HLA-C HLA-DRB1 HLA-DRB3 HLA-DRB4 HLA-DRB5
K002       
K003       
K008       
K014    no call   
Gene Probe count Size (bps) Capture target
HLA A 11 3203 Complete Gene
HLA B 15 2960 Complete Gene
HLA C 10 3178 Complete Gene
HLA DRB 28 1000 Exon 1,2,3 and 4
KIR 31 1000 Exon 3,4, 8
Adapted from IDT technologies website
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Exons  
Probes     
1 2 73 64 5
43 8
3 41 5 7
4 83
Fig 1a THE HLA LOCUS
Fig 1b THE KIR LOCUS
Background: Several disease association studies indicate that, the interactions between the KIR and HLA loci may have a role in
infectious diseases, autoimmune disorders, cancer and reproduction. Current typing methods for HLA Loci use PCR for whole gene
amplification or selected exon amplification. The Killer cell immunoglobulin-like receptors (KIR) genes are polymorphic and the gene
complex is polygenic with a varying number of inhibitory (iKIRs) and activating (aKIRs) receptors. Due to this complexity of the KIR locus,
genotyping is not performed as routinely.
Hybridization-based enrichment takes advantage of the high specificity of oligonucleotide probes (DNA or RNA) to hydrogen bond with
complementary sequences. It offers a cost effective alternative to large-scale PCR and enable targetting multiple regions of interest in the
genome. This also reduces the analytical complexity by reducing the regions for analysis.
Here, we investigate the target enrichment using custom designed Xgen probes to capture the HLA and the KIR genes (Fig 1a and b).
Average coverage across the capture
targets for HLA genes was 10000X
and for the KIR locus was 500X.
To evaluate the capture efficiency of the
probes, four genomic DNA samples with
distinctly different alleles were taken
through the workflow shown below.
Table 1: Genes and Probes Table 2: HLA calls 
Fig 3 Coverage Plots
Fig 2 Workflow
Table 3: KIR results
